The dopamine-1 agonist, SKF 82526, stimulates phospholipase-C activity independent of adenylate cyclase.
Dopamine-1 (DA-1) receptors have been found in renal tubular membranes which stimulate both adenylate cyclase and phospholipase-C activity. In renal cortical plasma membrane preparations the DA-1 agonist SKF 82526, forskolin and NaF stimulated adenylate cyclase activity. 2',5'-dideoxyadenosine inhibited basal and DA-1 agonist stimulated adenylate cyclase activity. Forskolin, NaF, dibutyryl-cyclic AMP and 2',5'-dideoxyadenosine had no effect on basal or DA-1 agonist stimulated phospholipase-C activity in these membranes. These studies indicate that DA-1 agonist stimulates adenylate cyclase and phospholipase-C activities independently. Phospholipase-C activity was also increased by the nonhydrolyzable GTP analog, guanosine-5'-O-(3-thiophosphate). When DA-1 agonist and guanosine-5'-O-(3-thiophosphate) were added together there was a slight but significant increase in phospholipase-C activity. This increase was inhibited in the presence of guanosine-5'-O-(2-thiodiphosphate). DA-1 stimulated phospholipase-C activity was found to be insensitive to both cholera and pertussis toxins. The present studies indicate a cyclic AMP independent transduction pathway for DA-1 receptor mediated through a guanine nucleotide regulatory protein associated phospholipase-C.